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Introduction. Today there is an urgent need to create regulations governing the level of microorganisms in the air of office
premises. This problem in Ukraine did not attract as much attention as it did now, during the COVID-19 pandemic. In other
countries, on the other hand, it has not only been the subject of researches for the past 20 years, but has also introduced
certain sanitary rules that employers must follow. In particular, according to research conducted in the United States, indoor
air pollution is one of the five most dangerous factors for human health. The most important component that determines the
safety and suitability of air is its microbiome, which may contain both pathogenic microorganisms and microorganisms that
are not dangerous, but can cause adverse reactions: allergies, immune system stress and more.

The purpose of the study is to analyze the literature and regulatory framework in Ukraine and other developed countries regard-
ing the hygienic regulation of microbiological condition of office air.

Materials and methods of research. Analytical review of scientific publications was carried out using scientometric databases,
sanitary legislation of developed countries, periodicals and publications.

Results. In the USA, the EU, Japan, Brazil and many other developed countries of the world there are hygienic standards that
regulate the permissible limits of the number of microorganisms in the air of office premises. It should be noted that these
regulations have significant differences in methodological approaches to risk assessment and criteria. Basically, from 250 to
1000 colony-forming units/m? are allowed for bacterial microflora and fungi according to the standards of different countries
and organizations. Literature data show a significant correlation (r = 0.35—0.40) between the concentration of micro-
organisms (bacteria and fungi) in indoor air and microclimate parameters, which may be the basis for improving prevention
measures. In Ukraine today, the regulatory framework for the number of microorganisms in the air applies only to premises
in health care facilities or premises in the production of pharmaceutical products or food businesses. At the same time, regu-
lations on administrative or office space that would provide safe limits for the presence of microorganisms in their air — have
not been developed and implemented in health care practice.

Conclusions. There is a significant need to develop sanitary and anti-epidemic rules for work in office premises in Ukraine,
which, in particular, regulates the number of microorganisms (bacteria and fungi) in the air. To address this issue, the scien-
tific and regulatory experience of the EU, the US and other developed countries in regulating the permissible concentration
of microorganisms in office air can be very useful. Also, it is very important to consider not only the quantitative but also the
qualitative composition of the microbial environment that can affect the human body. When developing preventive measures,
it is quite appropriate to determine the impact of microclimatic conditions and other physical factors on the air microbioma.
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Introduction reducing the risk of bacterial infection during surgery

was based on the active use of disinfectants on surgi-

A history of «clean premises» concept begins at the
second half of the nineteenth century. Well-known
surgeon Joseph Lister put forward a theory: getting
rid of bacteria in hospitals, especially operating rooms,
should prevent infections. When he started imple-
menting this, the result was a significant reduction in
infectious complications after surgery. His concept of
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cal instruments, materials, surgeon's hands and the
environment [1].

This was a significant step forward, which reduced
the risks for patients. However, one important ele-
ment of modern technology to ensure cleanliness was
missing — ventilation with filtration of the air flow
entering the room. In general, by the middle of the
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twentieth century. this issue could not be resolved.
Such ventilation was only as a system of additional
comfort, not an element of air purification.

It should be noted that air purification in special
purpose premises is only one side of the coin. The
main effort to create a clean premises in medicine is
quite understandable. After all, it is in medical institu-
tions that the cleanliness of the premises, and espe-
cially its microbiological cleanliness, is a critical factor
that not only affects the quality of treatment, but can
be crucial for the recovery of patients. Requirements
for drug production were developed separately. And
here the cleanliness of the room also plays a key role.
The second stage of development was the introduc-
tion of cleanliness in the premises, which were direct-
ly related to the production and preparation of food. At
the same time, when we talk about office space, the
rules that applied to it were completely different.
These are light, temperature, humidity, noise level,
etc. The microbiological component was not taken
into account at all.

The purpose of the study is to analyze the litera-
ture and regulatory framework in Ukraine and other
developed countries regarding the hygienic regulation
of microbiological condition of office air.

Materials and methods of research

Analytical review of scientific publications was carried
out using scientometric databases, sanitary legisla-
tion of developed countries, periodicals and publica-
tions.

Results and their discussion

Today, a huge number of employees spend their work-
ing time in the office and the cleanliness of its air is
also extremely important. This affects not only the
ability to work, but also the health of the employee in
general.

According to research conducted over the past 20
years by the United States Environmental Protection
Agency, indoor air is often more polluted than outdoor
air, and indoor air pollution is among the five most
dangerous risks to public health [2, 3].

Today in the scientific and popular science litera-
ture can often be found the term «sick building
syndrome» (SBS), which is used to describe a situ-
ation where residents of certain houses and prem-
ises have a set of certain diseases and symptoms,

but no specific diseases. In 1984, the World Health
Organization (WHO) reported that «sick building
syndrome» occurs in 30 % of new and renovated
buildings in the world. SBS is associated with a
group of pathological conditions of the mucous
membranes, skin and general symptoms that are
associated with work in specific buildings [4]. One
of the main causes of SBS can be contamination by
fungal microflora of the premises where people are.
The parameters of the microclimate, especially
humidity and temperature which affect the state of
the microflora of the room are important, also [5].
At the same time, houses built of cheap building
materials to save money and save energy may have
a SBS more often than others.

A dose of microorganisms is a very important factor
in an inhaled air. The dose is the number of microor-
ganisms that actually enter the body and reach the
target tissue. Differences in respiration in each indi-
vidual mean that the same exposure may not result in
an identical dose. Levels of personal individual sus-
ceptibility vary widely and this explains why the inha-
lation dose was not set as a characteristic of the real
risk of workers from exposure to office air microbiome
during their work [6].

In the air of the office there is the presence of so-
called «bioaerosol». It accounts for up to 34 % of the
total aerosol in the air [7]. Liquid droplets and solid
particles form a colloidal suspension, which is called a
bioaerosol. Particles in the air may contain bacterial
cells, fungi, viruses, fragments and parts of these
microorganisms, their spores, products of their activity
and metabolism (in particular, mycotoxins; endo-
toxins), plant pollen and plant tissue fragments. All this
makes bioaerosols a serious risk to the health of work-
ers, mainly because bacteria, viruses and fungi in the
air can cause infectious diseases, as well as allergies
and toxic effects. On human skin, in the mouth and
nose, there are a large number of microorganisms that
can enter the airspace of the office and accumulate
there. Microorganisms from the soil or from plants can
also be introduced by office workers or get outside with
dust [8—10]. Humans are the main source of certain
bacteria and viruses. Even more, they are sometimes
the source of certain species of fungi for which humans
do not seem to be a typical carrier. However, human
activity plays a major role, for example, the transfer of
solid dust particles on clothing, or the perturbation of a
suspension of dust that has settled, and all this may
contain microorganisms of various kinds.
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Detection of viruses in the air lags far behind the
ability to identify bacteria or fungi. Only due to the
development of polymerase chain reaction (PCR),
this task has become somewhat easier. In addition,
data from one study, which was aimed to detect flue A
virus, showed interesting results [11]. During the
2009—2010 epidemic season, samples of particles of
different sizes are collected in films in three types of
examples: a medical center, a kindergarten, and on
board three aircraft. A total of 16 air samples were col-
lected and 8 of them (50 %) contained influenza A
gene material with a concentration of 5,800 to 37,000
genomes per m®, as well as part of the detected virus
used with small particles < 2.5 ym, which can sus-
pended for a long time in the air and when inhaled to
penetrate deeply into the respiratory tract (Figure 1).

Studies of the activity of the working population
show that during 8 hours working day, the only effec-
tive technical solution that can improve air quality
and provide workers with proper working conditions
is the air conditioning system [12, 13]. The outside
air coming through this system must be free of con-
taminants and have the appropriate temperature and
humidity. Air conditioning systems can get rid of up
to 80 % of external pollution, but they can also cre-
ate favorable conditions for the development of dif-
ferent microorganisms. Improper and insufficient
maintenance of air conditioning systems can often
lead to indoor air pollution [ 14, 15]. In this case, the
main sources of air pollution in the office can be
several factors. First of all:

— air coming from outside, which is already polluted
with dust and other particles that have not passed
the air conditioning system;

— man as an inexhaustible source of various micro-
organisms living on his skin and mucous mem-
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branes. When sneezing, coughing or even talking,

a person produces an aerosol that spreads them

throughout the air. The second way in which a per-

son carries microorganisms indoors is the resus-
pension of settled particles when walking or any

other movement inside the room [16];

— molds and high humidity which are one of the
important sources of pollution in buildings.
Spengler et al. (1994) reported that half of the sur-
veyed households in 24 cities in the United States
and Canada had problems related to humidity
(water damage, basement water, and/or mold)
[17].

The release of spores of Aspergillus versicolor,
Cladosporium cladosporioides and Penicillium meli-
nii from ceiling tiles and their distribution depending
on the air velocity near the surface and the vibration of
the contaminated material have been described [18].
In another study, the release of (1 — 3) -B-D-glucan
from the surface of the affected mold tiles of the ceil-
ing and drywall was investigated [ 19]. In many build-
ings, moisture or condensate penetrates wall cavities
or other hidden areas associated with the main air-
space. This contributes to the fact that mold spores
effectively enter the main room [20], as most fungal
spores have a diameter of less than 10 pm, and cracks
and gaps, as well as internal wall cavities, even at
minimum sizes, usually exceed 1 mm. This is fully
confirmed by the conclusion about the penetration of
particles of different sizes (Figure 2)[21].

[t is worth mentioning the non-infectious effect of
microbial particles that enter the body during respira-
tion. Even if these microorganisms do not cause dis-
ease, they can cause an inadequate immune response,
as a result of which inflammation develops and a
pathological process can begin [22].
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Figure I. Concentrations of detected genetic

material of influenza A virus [11]
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Figure 2. Model prediction of the dependence of the
possibility of penetration of particles on the size
through cracks inside the building [21]

It should be noted that the standards of the Soviet
period, GOST (in particular GOST 12.1.008-76)
and sanitary and anti-epidemic rules applied only to
the premises of health care facilities, food and pro-
cessing industry, research institutions and pharma-
ceutical industries. Standards that would regulate
the number of microorganisms in the air of office
premises in Ukraine have not yet been implemented.
At the same time, in the EU, for example, in Italy,
several pieces of legislation, in particular Decree
81/2008, stipulate that employers are responsible
for assessing the risks of biological origin arising
from workplace activities; in addition, they must take
appropriate measures to keep the air in the work-
place clean [23, 24].

Today we can give a few more examples of nor-
malization of the amount of microflora in the room
air. The following gradation of the level of bacterio-
logical air pollution has been introduced in the EU:
0 colonies forming units (CFU) — undetectable;
1 — 499 CFU/m? — low level; 500—999 CFU/m3 —
average level; > 1000 CFU/m3 — high level;
2000 CFU/m® — a very high level, the value of
10 000 CFU/m3 in air is considered a dangerous level
for premises [25].

In 2001, the American Industrial Hygiene
Association (AIHA) published a proposal for a
guideline in which 1000 CFU/m? in indoor air is

the upper limit of the permissible concentration of
indoor microflora. They proposed to set permissible
levels at > 500 CFU/m?® for residential premises
and > 250 CFU/m? for commercial buildings [26, 27].

According to the current Swedish requirements,
the norm for the room is to detect no more than
500 CFU of bacteria and 300 CFU of fungi in 1 m?
[28].

In Brazil, the regulation stipulates that the upper
limit of the total number of microorganisms in the air
(especially, fungi) should not exceed 750 CFU/m?
[29, 30].

In Hong Kong, the number of microorganisms in
indoor air must be less than 1000 CFU/m3. The level
less than 500 CFU/m? is considered to be excellent
[31, 32].

In Taiwan, the level of microorganisms in the air-
space of rooms should not exceed 500 CFU/m? for
bacteria and 1000 CFU/m? for fungi [33, 34].

Mathematical analysis shows a significant correla-
tion (r = 0.35—0.40) between the number of micro-
organisms (bacteria and fungi) in the air and the
parameters of the microclimate, especially relative
humidity, which is the basis for further development of
prevention measures.

In Singapore, it is assumed that indoor air can
contain up to 500 CFU/m? of microorganisms [36].

There are some methodological approaches to the
assessment of microbial environment in residential
areas, taking into account its composition and cli-
matic conditions. Thus, according to the recommen-
dations of the Dutch Association of Medical Workers,
the potential danger to human health poses a mixture
of microorganisms of more than 10,000 CFU/m? or
more than 500 CFU/m3 for potentially dangerous
species. The Ministry of Health of Finland for the
maximum acceptable concentrations of microorga-
nisms in residential premises: < 500 CFU/m? in
winter and < 2500 CFU/m? in summer [37].

In Germany according to the standard SBM-2003:
in the air < 200 CFU/m?® — «no anomaly», 200—
500 CFU/m? — «slight anomaly», 500—1000 CFU/m?* —
«strong anomaly», > 1000/ CFU/m?® — «extreme
anomaly» (values refer to indoor air when outdoor
reference levels are relatively low, below 500/m?); on
surfaces: < 20 CFU/dm? — n o, 20—50 CFU/dm? —
«slight», 50—100 CFU/dm? — «strong», > 100
CFU/dm? — «extreme anomaly» (values refer to
surfaces that are subject to common and regular
cleaning practices) [37].
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Thus, today in the world there is no a uniform
standard for assessing the microflora in the air of
office premices. The above data indicate a significant
difference in methodological approaches for assess-
ing the potential risks of microflora in the air accord-
ing to the standards of different countries, which
should be taken into account when developing
appropriate sanitary standards for office space in
Ukraine.

Conclusions

1. The purity of air, in particular, its microbial compo-
sition (the presence of certain microorganisms:
bacteria, viruses or fungi) is the subject of sanitary
legislation in developed countries. Sanitary stan-
dards for the quantity and quality of microorgan-
isms in premises are regulated by legislation of
both a particular country's and interstate forma-
tions, such as the European Union. At the same
time, these norms are quite strict and, most impor-
tantly, for their violation there are penalties that
actively encourage compliance with these rules. It
should be noted that these regulations have sig-

References

1. Lister, J . (1867), «On the Antiseptic Principle in the
Practice of Surgery», The British Medical Journal, Sep 21,
No. 2 (351), pp. 246-248. https://doi.org/10.1136/
bmj.2.351.246.

2. Kotzias, D. (2005), «Indoor air and human exposure
assessment-needs and approaches», Exp. Toxicol. Pathol,
No.57,pp.5-7.https://doi.org/10.1016/j.etp.2005.05.002.

3. Gawroniska, H., Bakera, B. (2015), <Phytoremediation
of particulate matter from indoor air by Chlorophytum
comosum L. Plants», Air Qual. Atmos. Health, No. 8,
Pp. 265-272. https://doi.org/10.1007 /s11869-014-0285-4.

4. Burge, P. S. (2004), «Sick Building Syndrome»,
Occup. Environ. Med, Vol. 61, pp. 185-190. https://doi.
org/10.1136/0em.2003.008813.

5.Li, D. W, Yang, C. S. (2004), «<Fungal Contamination
as a Major Contributor to Sick Building Syndrome»,
Advances in Applied Microbiology, Vol. 55, pp. 31-112.
https://doi.org/10.1016/S0065-2164(04)55002-5.

6. Watson, A. Y., Bates, R. R., Kennedy, D. (1988),
Assessment of human exposure to air pollution: methods,
measurements, and models. Air Pollution, the Automobile,
and Public Health. National Academy Press, Washington.

7. Gizaw, Z., Gebrehiwot, M., Yenew, C. (2016), «High
bacterial load of indoor air in hospital wards: the case of
University of Gondar teaching hospital, Northwest

nificant differences in methodological approaches
to risk assessment and criteria. Basically, from 250
to 1000 colony-forming units/m?3 are allowed for
bacterial microflora and fungi according to the
standards of different countries and organizations.

2. It is very important to consider not only the quan-
titative but also the qualitative composition of the
microbial environment that can affect the human
body. After all, financial losses due to sick leaves,
the emergence of chronic and autoimmune dis-
eases are very significant.

3. An integrated approach should be considered when
developing air purification and disinfection of air and
work surfaces in premises. In particular, the impact
on the microclimate of the premises and the microbe
of other physical factors: lighting, irradiation. After
all, their correct combination not only cleans the
airspace, but also creates the conditions for prevent-
ing the development of unwanted microorganisms.
Literature data show a significant correlation (r =
0.35—0.40) between the concentration of microor-
ganisms (bacteria and fungi) in indoor air and micro-
climate parameters, which may be the basis for
improving prevention measures.

Ethiopia», Multidiscip. Respir. Med., No. 11, pp. 24.
https://doi.org/10.1186/s40248-016-0061-4.

8. Di Giulio, M., Grande, R., Di Campli, E. et al.
(2010), dndoor air quality in university environments»,
Environ. Monit. Assess., No. 170, pp. 509-517. https://
doi.org/10.1007/s10661-009-1252-7.

9. Hewitt, K. M., Gerba, C. P., Maxwell, S. L., Kelley. S. T.
(2012), «Office space bacterial abundance and diversity
in three metropolitan areas», PLoS One. No. 7, pp. 37849.
https://doi.org/10.1371/journal.pone.0037849.

10. Nazaroff, W. W. (2016), «Indoor bioaerosol dyna-
mics», Indoor Air, No. 26, pp. 61-78. https://doi.org/
10.1111/ina.12174.

11. Yang, W., Elankumaran, S. and Marr, L. C. (2011),
«Concentrations and size distributions of airborne influ-
enza A viruses measured indoors at a health centre, a
day-care centre and on aeroplanes», J. R. Soc. Interface,
Vol. 8, No. 61, pp. 1176-1184. https://doi.org/10.1098/
rsif.2010.0686.

12. Klepeis, N. E., Nelson, W. C., Ott, W. R. et al
(2001), «The National human activity pattern survey
(NHAPS): a resource for assessing exposure to environ-
mental pollutants», J. Expo. Anal. Environ. Epidemiol.,
No. 11, pp. 231-252. https://doi.org/10.1038/sj.
jea.7500165.

13. Brasche, S., Bischof, W. (2005), «Daily time spent
indoors in German homes - Baseline data for the assessment




( )

18(2) 2022

ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2022, 18 (2), 147—154

of indoor exposure of German occupants», Int. J. Hyg.
Environ. Health, No. 208, pp. 247-253. https://doi.
org/10.1016/j.ijheh.2005.03.003.

14. Golofit-Szymczak, M., Goérny, R. L. (2010),
«Bacterial and fungal aerosols in air-conditioned office
buildings in Warsaw, Poland - the winter season», Int. J.
Occup. Saf. Ergon., No. 16, pp. 465-476. https://doi.org
/10.1080/10803548.2010.11076861.

15. Law, A. K. Y., Chau, C. K., Chan, G. Y. S. (2001),
«Characteristics of bioaerosol profile in office buildings
in Hong Kong», Build. Environ., No. 36, pp. 527-541.
https://doi.org/10.1016/S0360-1323(00)00020-2.

16. Qian, J., Hospodsky, D., Yamamoto, N. et al.
(2012), «Size-resolved emission rates of airborne bacteria
and fungi in an occupied classroom», Indoor Air, Vol. 22,
No. 4, pp. 339-51. https://doi.org/10.1111/j.1600-
0668.2012.00769.x.

17. Spengler, J., Neas, L., Nakai, S. et al. (1994),
«Respiratory symptoms and housing characteristics»,
Indoor Air, No. 4, pp. 72-82. https://doi.org/10.1111/
j-1600-0668.1994.t01-2-00002.x.

18. Gorny, R. L., Reponen, T., Grinshpun, S. A. and
Willeke, K. (2001), «Source strength of fungal spore aero-
solization from moldy building material», Atmos. Environ,
No. 35, pp. 4853-4862. https://doi.org/10.1016/
S1352-2310(01)00261-8.

19. Seo, S. C., Reponen, T., Levin, L. et al. (2008),
«Aerosolization of particulate (1—-3)-B-D-glucan from
moldy materials, Appl», Environ. Microbiol, No. 74,
pp. 585-593. https://doi.org/10.1128/AEM.01791-07.

20. Muise, B., Seo, D. C., Blair, E. E., Applegate, T.
(2010), «Mold spore penetration through wall service out-
lets: a pilot study», Environ. Monit. Assess., No. 163, pp.
95-104. https://doi.org/10.1007 /s10661-009-0819-7.

21.Liu, D. L., Nazaroff, W. W. (2001), <Modeling pollut-
ant penetration across building envelopes», Atmos.
Environ., No. 35, pp. 4451-4462. https://doi.org/
10.1016/S1352-2310(01)00218-7.

22. Wolff, C. H. (2011), «Innate immunity and the
pathogenicity of inhaledmicrobial particles», Int. J. Biol.
Sci., No. 7, pp. 261-268. https://doi.org/10.7150/
ijbs.7.261.

23. Testo unico in materia di tutela della salute e della
sicurezza nei luoghi di lavoro. D.Lgs n. 81/2008. In
Gazzetta Ufficiale della Repubblica Italiana; n. 101 (30
Aprile 2008); Ministero della Giustizia, Ufficio
Pubblicazione Leggi e Decreti: Rome, Italy.

24. Dacarro, C., Grisoli, P, Del Frate, G. et al. (2005),
«Micro-organisms and dust exposure in an Italian grain
mill», J. Appl. Microbiol., No. 98, pp. 163-171. https://
doi.org/10.1111/j.1365-2672.2004.02437 .x.

25. European Collaborative Center - Indoor Air
Quality & Its Impact On Man, Report No. 12, Biological
Particles in Indoor Environment, Luxembourg, 1993.

26. IRSST, Occupational Health and Safety Research
Institute Robert Sauvé: Bioaerosol in Workplace: Eva-
luation, Control and Prevention Guide. Technical guide,
2001, www.irsst.qc.ca.

27. AIHA. Field Guide for the Determination of
Biological Contaminates in Environmental Samples.
Fairfax, VA: American Industrial Hygiene Association,
1996.

28. Abel, E., Andersson, J. V., Dawidowicz, N. et al.
(2002), «The Swedish key action ‘The Healthy Building’ —
research results achieved during the first three years
period 1998-2000», Indoor Air, Proceedings of the 9"
International Conference on Indoor Air Quality and
Climate, No. 2, pp. 996-1001.

29. de Aquino Neto, F. R., de GéesSiqueira, L. F.
(2000), «Guidelines for indoor air quality in offices in
Brazil», Proceedings of Healthy Buildings, No. 4, pp.
549-554.

30. Nunes, Z. G., Martins, A. S., Altoe, A. L. F. et al.
(2005), «Indoor air microbiological evaluation of offices,
hospitals, industries, and shopping centers», Mem. Inst.
Oswaldo Cruz, Vol. 100, No. 4, pp. 351-357. https://doi.
org/10.1590/S0074-02762005000400003.

31.Lee, S.C.,Li. W. M., Ao, C. H. (2002), dnvestigation
of indoor air quality at residential homes in Hong Kong -
case study», Atmos. Environ., No. 36, pp. 225-237.
https://doi.org/10.1016/S1352-2310(01)00435-6.

32.Li. W. M., Lee. S. C., Chan. L. Y. (2001), <Indoor air
quality at nine shopping malls in Hong Kong», Sci. Total
Environ., Vol. 12, No. 273 (1-3), pp. 27-40. https://doi.
org/10.1016/S0048-9697(00)00833-0.

33. Huang, P. Y., Shi, Z. Y., Chen, C. H. et al. (2013),
«Airborne and surface-bound microbial contamination
in two intensive care units of a medical center in Central
Taiwan», Aerosol Air Qual. Res., No. 13, pp. 1060-1069.
https://doi.org/10.4209/aaqr.2012.08.0217.

34. Hsu, C. H., Lu, M. C., Huang, D. J. (2012),
«Application of chlorine dioxide for disinfection of stu-
dent health centers», Environ. Monit. Assess., No. 184,
pp. 741-747. https://doi.org/10.1007/s10661-011-
1998-6.

35. Katiyar, V. (2013), «Assessment of indoor air micro-
flora in selected schools», Adv. Environ. Res., No. 2 (1),
pp. 61-80. https://doi.org/10.12989/aer.2013.2.1.061.

36. Obbard, J. P, Fang, L. S. (2003), «Airborne con-
centrations of bacteria in a hospital nvironment in
Singapore», Water Air Soil Pollut., No. 144 (1), pp. 333-
341. https://doi.org/10.1023/A:1022973402453.

37. Supplement to the Standard of Building Biology
Testing Methods SBM-2015: Building Biology Evaluation
Guidelines for Sleeping Areas. Baubiologie maes. Inst.
fiir Baubiologie, Nachhaltigkeit, 2015, 4 p.

132



18(2) 2022 OrNAMH, NEKUIT

ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2022, 18 (2), 147—154

AeoHos 10. I.', HazapeHko B. 1.!, MiweHko 1.2

AO NNTAHHSI Fr€EHIYHONo0 HOPMYBAHHS! KIAbBKOCTI MIKPOOPIrAHISMIB
Y NOBITPI OBICHOMO NPUMILWLEHHS

1 AepykaBHa yCcTaHoBa «IHCTUTYT MeAnuvH Npaui imeHi 0. |. KyHaiesa HauioHaAbHOT akaaemii MeANHHUX HayK
YKpaiHn», m. Knis

2/\abopaTopis ririeHn Ta 6esnexkn npaui, BpoUASBCLKUI YHIBEPCUTET HayKW i TeXHIKV, Bpounas, MoAbLLa

Bemyn. CphoronHi icHye HarajibHa HEOOXiTHICTh CTBOPEHHSI HOPMATUBHUX aKTiB, III0 PETJIAMEHTYIOTh PiBeHb MiKPOOPTaHi3-
MiB Yy MOBiTpi oicHUX mpuMillieHb. PaHilie B YkpaiHi 11e muTaHHS He MTPUBEPTAJIO TaKy yBary, K 1ie CTaloCh HUHI, y epion
nanaemii COVID-19. OpHak B iHIIMX KpaiHax 11 € He JIMIIe 00’ €KTOM J0CiIKeHb ocTaHHiX 20 pOKiB, ajie i BBeIEHO MEeBHi
caHiTapHi mpaBuiIa, SIKMX pPoOOTOAaBELlb Ma€ AOTPUMYBATHUCh. 30Kpema, 3rigHo 3 npoBeaecHUMM y CrionyyeHux Llltatax
Awmepuku (CIIA) nociimkeHHsIMU, 3a0pyaHEHE TOBITPS B MPUMILLIEHHI BXOAUTH 10 5 HailHeOe3neuHilux (GpakTopiB 1ist
3M0pOB’S JIoAUHU. HallBaXJIMBilIow CKIal0BOIO, 0 BU3HAYA€ OE3MEYHICTh i MPUAATHICTh MOBITPs, € HOTO MiKpOOioM,
SIKMW MOXe MICTUTHU SIK MAaTOT€HHI MiKpOOpTraHi3Mu, TaK i MiKpoopraHi3mMu, 110 He OyIyuyn HEOe3NeUHUMU MOXKYTb BUKJIU -
KaTW HeraTWBHI peakilii opraHiaMy: ajeprii, HaBaHTaXKeHHsI iIMyHHOI CHCTEMHM TOIIIO.

Mema docaidncerns — MpOBECTU aHAJTI3 JAHUX JIITEpaTypyu Ta HOPMATUBHO-TIPaBOBOI 0a3u B YKpaiHi i iHIIMX KpaiHax 11010
ririeHivHOI periaMeHTallii MiKpoOioJIOriYHOIO CTaHy MOBITPsSI OICHUX MPUMILLIEHbD.

Mamepiasu ma memodu docaioxncenns. AHAITUMHUIM OMJISIT HAyKOBUX MMyOJTiKalliil MpoBeIeHO 3 BUKOPUCTAHHSIM HayKo-
METPUYHUX 0a3 JaHUX, CAHITAPHOTO 3aKOHOJABCTBA PO3BUHYTUX KPAiH, MEPIOAMYHUX BUAAHB Ta MyOiKalliid.
Pesyavmamu. Y CIIA, €porneiickkoMmy Corosi (€C), SAmonii, bpa3uiii Ta 6aratbox iHIIMX PO3BUHYTUX KpaiHax CBITY
iCHYIOTb TiTi€HIYHI CTaHAAPTH, 110 PETIAMEHTYIOTh JOMYCTMMIi MeXi KiJTbKOCTI MiKpOOpraHi3MiB y MOBiTpi odicHUX Tpu-
MiteHb. Crif 3a3HaYUTH, 110 1Ii HOPMATHUBHI aKTW MalOTh MOMITHi BiIMiHHOCTI B METOAMYHUX IMiAX0daxX O OLIHKHU Ta
KpUTepiiB pu3nKy. B ocHoBHOMY 17151 GakTepianibHOI MiKpodiopu Ta rpubiB 3a cTaHIapTaMU Pi3HUX KpaiH i opraHizauii
normyckaetbes 250—1000 KoJoHill yTBOpIOIOUMX ONMHMIL/M3. JlaHi JiTepaTypy cBimyaTh MpoO 3HAYHY KOpeJsuilo (r =
0,35—0,40) Mixx KOHIIEHTpAITi€I0 MIKpOOPTaHi3MiB (6akTepilt i TprbiB) y OBITPi MPUMIIIIEHb i TapaMeTpaMu MiKpOKITiMaTy,
1110 MOXe OyTHM OCHOBOIO ISl BOIOCKOHAJIEHHS 3ax0AiB rnpoditakTuku. B YKpaiHi cboronHi ririeHiuyHi HOpMaTUBU 11010
KiJTbKOCTi MiKpOOPTaHi3MiB y MOBITPi CTOCYIOThCS JIMIIE TMPUMILLEHb Y 3aKJagaX OXOPOHU 3I0POB’sT ab0 MpUMillleHb Ha
BUPOOHUUTBI (papMaKoJIOTiYHOI MPOAYKLII YK XapyoBUX IiANPUEMCTBAX. ¥ TOM caMMii yac HOPMATUBHUX aKTiB 100
aaMiHiCTpaTUBHMX UM O0iCHUX MPUMIillieHb, sIKi O JaBaau Oe3MeYHi MeXi HassBHOCTI MiKpOOpraHi3aMiB y iXHbOMY MOBITpi —
He po3p00JIEHO i1 He BIPOBAKEHO B MPAKTUKY BITUM3HSIHOI OXOPOHU 310POB’s.

Bucnosxu. B YxpaiHi icHye moMiTHa motpeda B po3po0Lli CAaHITAPHO-MPOTUEITIAEMIYHUX MTPABWI POOOTH B 0DiCHOMY MpPU-
MillleHHi, 110, 30KpeMa, PeriIaMeHTY€ KiIbKiCTh MiKpoOopraHi3MiB (0akTepiii i rpuOKiB) y MOBITpi TpuMilieHHs. [11s1 BUpi-
LIEHHST 1IbOTO MUTaHHS IyXe KOPMCHUM MOXE CTaTW HayKOBMI i HopMaTuBHO-npaBoBuii nocsin €C, CIIA Ta iHmmx
PO3BMHEHHUX KpaiH IIOAO PEryJIloBaHHS IOMYCTMMOI KOHLIEHTpallii MiKpOOpraHi3MiB y IOBiTpi O(iCHMX MpPUMIilllcHb.
BoaHouac ayxke BaxKJIMBO BpaxOBYBaTH He TiJIbKM KiJIbKICHUIA, a i SIKICHUI CKjaa MiKpOOHOIO cepeloBuIlA, 3J1aTHOTO
BIUIMBATU Ha OpraHi3m JtoauHu. [1pu po3pobui npodilakTHYHUX 3aXO/iB TOCTATHBO CIYIIHUM € BU3HAUYEHHS BIUIMBY
MiKPOKJIIMaTUYHUX YMOB ¢ iHIIUX (PiznuHuX HaKTOpiB HA MiKpOOIOM MOBITPS.
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K B80onrPoCcY rMrMMEHN4YECKOro HOPMNPOBAHUS1 KOAN4HECTBA
MNKPOOPrAHNIMOB B BOSAYXE O®VNCHOINo NOMELLEHUNS

'MocyaapcTeeHHoe yypeXkaeHne «IHCTUTYT MeAnUmHbI Tpyaa nvenu 10. W. KyHavesa
HauvoHanbHOM akaAemMnn MeANUMHCKNX HayK YKpauHbl», r. Kues

2 NabopaTopus rrveHsl 1 6e3onNacHOCTV TpyAa, BpOUAaBCKUI YHUBEPCUTET HayKn 1 TEXHUKW, Bpounas, MonbLua

Bgedenue. Ha ceromHsIIHMIA IeHb CYLIECTBYET HACTOSITETbHAsI HEOOXOAMMOCTD CO3IaHUST HOPMATUBHBIX aKTOB, perjlaMeH-
TUPYIOIINX YPOBEHb MUKPOOPTAaHU3MOB B BO3IyXe O(PUCHBIX ToMeteHnit. /1o 3Toro B YkpanHe 3TOT BOIIPOC HE TIPUBJIEKAIT
TAaKOTO BHUMAaHUsI, KaK 3TO TMpou3onuio ceituac, B nepuon nmangemuun COVID-19. B mpyrux ctpanax 3To sIBIsIETCS He
TOJIbKO 00BEKTOM HccaenoBaHuil mociaeqHux 20 JeT, HO ¥ BBEACHBI OMPeAe/IeHHbIE CAHUTAPHBIE TIPaBUIa, KOTOPbIe pabo-
ToAaTe b TOJDKEH coomonath. B yactHocTH, cornacHo npoBeaeHHbIM B CoennHeHHbIX LlTatax Amepuku (CIIIA) uccne-
JIOBaHUSIM 3arpsi3HEHHBI BO31yX B MOMELIEHUWM BXOIUT B 5 Haubojiee onacHbIX (DaKTOPOB ISl 3IO0POBbSI YEIOBEKA.
BaxHeliiieii cocraBisioneit, onpeesionieil 6e30MacHOCTb U MPUTOHOCTb BO3/1yXa, SIBJISIETCS €[0 MUKPOOMOM, KOTOPbIi
MOXET CoNepXaTh KaK MaTOTeHHbIe MUKPOOPTaHU3MbI, TAK U MUKPOOPTAaHU3MBI, KOTOPbIEe HEe OYyIy4Yd OTIAaCHBIMA MOTYT
BBI3BATh HETATUBHBIE PEaKIINK OPTaHU3MA: AJJIEPTUY, HATPY3K UMMYHHOU CUCTEMBI U T. 1.
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Lleab uccaedosanus — NpoOBECTU aHATU3 TAHHBIX IUTEPATYPbl U HOPMATUBHO MPaBOBOii 0a3bl B YKpauHe U IPYruX CTpaHax
OTHOCHUTEIbHO TMTMEHUYECKOU perjlaMeHTallud MUKPOOUOJIOTrMYECKOTO COCTOSIHUS BO3/1yXa O(PUCHBIX MTOMEIIEHUA.
Mamepuanvt u memoobt uccaedogarus. AHATUTUISCKUI 0030p HAYIHBIX ITyOIUKALIMiA TIPOBEICH C UCITOTh30BaHMEM HAYKO-
MEeTpUUYECKMX 0a3 MTaHHBIX, CAHUTAPHOTO 3aKOHO/IATENILCTBA PA3BUTHIX CTPAH, MIEPUONNISCKUX N3MaHUI U TTyOIUKAITU.
Pesyavmamur. B CILIA, EBponeiickom Cotose (EC), Slmonun, bpa3uammu 1 MHOTUX IPYTMX pa3BUTHIX CTpaHaX MUpa CYIIe-
CTBYIOT TUTMEHUYECKHE CTAHIAPTHI, pETIaAMEHTUPYIOIINE TOMYCTUMbIE TIPEAebl KOTMYECTBA MUKPOOPTaHU3MOB B BO3IyXe
oducHbIx noMeleHuit. CraenyeT OTMETUTD, YTO 3TM HOPMATUBHBIE aKThl UMEIOT 3aMETHbIE OTJINYMS B METOAMYECKUX MO/~
XO/IaX K OLIEHKE U KpUTepusiM pucka. B oCHOBHOM isi GakTepUalbHOM MUKPOMIOPhI U TPUOOB IO CTaHIApTaM pa3HbIX
CTpaH U OpraHuzaLuu aomyckaercs 250—1000 KosoHUi 06pasyromux equHnL,/M>. JIAaHHbIE TUTEPATYPbl CBUAETENLCTBYIOT
0 3HaunTeTbHOMU Koppesiuu (r = 0,35—0,40) Mexxmy KOHIIeHTpalueit MUKpoOpraHU3MOoB (OakTepuii 1 TprOoOB) B BO3MyXe
TOMENIeHUH U MapamMeTpaMy MUKPOKINMATA, YTO MOXKET CITy>KUTh OCHOBOM IIJIsT COBEPIIIEHCTBOBAHMS MepP MPOMUIaAKTU-
ku. B YkpauHe ceronHsi rurneHu4ecKrue HOpMaTUBBI OTHOCUTEIbHO KOJIMYECTBA MUKPOOPTAaHU3MOB B BO3/IyXe KacaroTcs
TOJIBKO MTOMEILEHUH B YUPEXKACHUSIX 3APABOOXPAHEHHS MU MOMELIEeHUIT Ha MPOU3BOACTBE hapMaKOJIOTUUeCKOU MPOIYyK-
LMY WJIW TTUIIEBBIX MPEANPUATHsIX. B TO ke BpeMsi HOpMaTUBHBIE aKThl OTHOCHUTEIBHO aIMUHHUCTPATUBHBIX I O(DUCHBIX
TTOMENIeHUH, KOTOpbIe ObI TaBav O6e30IacHbIe TIPeaeTbl HATMINST MUKPOOPTAaHN3MOB B X BO3/IyXe — He pa3paboTaHbl 1
He BHEIPEHBI B MPAKTUKY OTEYECTBEHHOTO 3[PAaBOOXPAHEHUSI.

Bubisoder. B YkpaunHe cyiiiecTByeT 3aMeTHast TOTPEOHOCTD B pa3paboTKe CAHUTAPHO-TPOTUBOSUIEMUIECKUX TTPaBUII pabo-
TbI B 0(OMICHOM TMOMEIIIEHUH, YTO, B YACTHOCTU, PEITAMEHTUPYET KOJIMYECTBO MUKPOOPTaHU3MOB (0aKTepuil 1 rpuOKOB) B
BO3/yXe moMeleHusl. [t perieHust Toro BOmpoca MOXeT CTaTh MOJIE3HbIM HAyYHbII 1 HOpMaTUBHO-TIpaBoBoii onbIT EC,
CIIA v npyrux pa3BUTBIX CTpaH MO PETyJIMPOBAHUIO JOMYCTUMON KOHLEHTPALUX MUKPOOPTaHU3MOB B BO3IYyXe O(DUCHBIX
nomMeleHuid. [1pu 3ToM oueHb BaxKHO YYUTHIBATh HE TOJbKO KOJUYECTBEHHbI, HO U KAUECTBEHHbII COCTaB MUKPOOHOI
cpenbl, CIOCOOHOI BIUSTH Ha OpraHn3M YenoBeka. [1pu pa3paboTke mpoduIaKTUIecKUX MEPOTIPUSITUI TOCTATOYHO YI00-
HO OTIPENIENTh BIUSTHUE MUKPOKINMATUIECKUX YCTIOBUI U APYTUX puznmueckux (pakTopoB HA MUKPOOHMOM BO3IyXa.
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